Objective: To estimate the lifetime prevalence of trauma exposure and posttraumatic stress disorder (PTSD) among a representative, active military sample, and to identify demographic and military variables that modulate rates of trauma exposure as well as PTSD rates and duration.
Limitations
• The cross-sectional nature of our study precludes drawing any conclusions on causality.
• As is the case with all epidemiologic surveys conducted at the workplace, underestimation of lifetime prevalence rates cannot be ruled out, as it is possible that people with the most symptomatic PTSD have already left the CAF.
P osttraumatic stress disorder is an exposure-based disorder characterized by a constellation of symptoms that include re-experiencing, avoidance, negative cognitions and mood, and hyperarousal. 1, 2 The lifetime rates of trauma exposure have ranged from 55% in older research 3 to 75% to 90% in more recent studies. 4, 5 The PTSD lifetime prevalence rates have ranged from 1% to 14% in community-based studies, 1 and from 7% to 9% in large-scale epidemiologic surveys. 3, 5 Such variations can be attributed to differences in the populations studied, the type of methodology used, and the changes brought to the diagnostic criteria over the years. Despite such variations, PTSD consistently emerges as one of the most important public health problems in the field of mental health. 2 According to some observers, the rates of trauma exposure and the lifetime prevalence of PTSD are expected to be higher in various at-risk populations, such as active military members. 1 By the very nature of their profession, military members are at a greater risk of exposure to highly traumatogenic events, such as international peace-keeping missions or combat. 6 Conversely, some studies, in particular in the United Kingdom, have argued for lower rates of PTSD within the military, compared with the general population, 7, 8 possibly owing to the effects of personnel selection, training, and postdeployment prophylactic interventions.
Within Canadian society, as in many others, much debate still exists 9 as to whether there is more or less PTSD in the military, compared with civilian populations. Despite the existence of some large-scale studies examining trauma exposure and PTSD in veterans (for example, see Kulka et al 10 ) , and in specific cohorts of active military members, 7, 11 rates of trauma exposure and of PTSD within active armies of the world remain unknown. To our knowledge, the CCHS-CF, developed by Statistics Canada, 12 is the first and only epidemiologic survey published so far of mental health conducted in a fully representative, active military sample. The existence of this data set in the public domain allowed us to estimate the lifetime prevalence of trauma exposure and PTSD among the Canadian military; to identify demographic and military variables that modulate those rates; and to identify factors that increase or decrease the duration of PTSD once it has developed.
Methods

Participants and Procedure
The project for this paper was peer-reviewed by the Social Sciences and Humanities Research Council of Canada and by the Ethics committee of the Douglas Mental Health University Institute. Each participant's written informed consent was obtained. Details of Cycle 1.2 of the CCHS-CF survey have been described elsewhere. 12 The target population included all full-time regular CAF members (n = 57 000) and reservists (n = 24 000) at the time of the survey stratified by sex and rank. Within each stratum, the units were sorted by geographic region and CAF element (land, air, or sea), and the final sample was obtained using a systematic sampling scheme. Eighteen months later, after replacing out-of-scope units (that is, 713 regular members and 363 reservists no longer in the CAF), 6487 regular members and 3957 reservists were selected for a face-toface interview between May 2002 and December 2002. A response was obtained for 5155 regular members (80%) and 3286 reservists (83%), resulting in a final sample of 8441. Demographic data for the full sample (regular and reserve forces combined) are shown in Table 1 .
Survey Instruments
The diagnostic assessment section of the CCHS-CF is based on the CIDI, 13 a lay-administered psychiatric interview that generates diagnoses according to the DSM-IV. 1 The section included a screener for mental disorders and 7 additional sections: alcohol dependence, major du TSPT était influencée négativement par le jeune âge à l'apparition du trouble, mais n'était pas influencée par le fait que l'événement soit survenu durant la mission ou pas. Les membres actifs des FAC déclarent un degré élevé d'exposition aux  traumatismes mais un taux modéré de TSPT de durée de vie. depressive disorder, dysthymia, panic disorder, social phobia, generalized anxiety disorder, and PTSD. Interviews were conducted, face-to-face, by trained Statistics Canada interviewers in private on-base rooms. In a recent largescale, epidemiologic survey, blind clinical re-interviews with the clinician-administered Structured Clinical Interview for DSM-IV 14 were in good concordance with CIDI diagnoses for anxiety and mood diagnoses. 15 For the PTSD section (lifetime diagnosis), respondents were given a booklet listing 28 potentially traumatic experiences and asked whether they had experienced any of them during their lifetime (an Appendix including these questions is available from the author). Respondents reporting several events were asked to pick the one that had caused the most reactions. Subsequent questions on trauma characteristics were assessed only for this index event. Based on data considerations and past research, 16, 17 we reduced the number of index event categories for some analyses. The nondiagnostic sections were based on sources used in other epidemiologic surveys conducted by Statistics Canada.
Conclusions :
Data Analyses
Weighting To produce estimates that are representative of the CAF population, a survey weight was created by Statistics Canada and applied to each respondent. This weight reflects 4 adjustments: the differential probabilities of selection in each of the 5 strata (for example, male-female and privatesergeant-officer); the reduction in the target sample size in the second phase of data collection owing to higher than estimated response rates in the first phase; the removal of people who were no longer CAF members during the data collection period (out-of-scope units); and the participants who could not be reached for an interview, provided unstable data, or refused to participate. All analyses are weighted using the final survey weight.
Statistical Analyses
All rates are reported in the form of prevalence. Adjusted odds ratios were obtained from multiple logistic regressions for the probability of having been exposed to a certain category of traumatic event adjusted for age, sex, ethnicity, marital status, education, income, geographic region, military force type, rank, and element. The time to remission from PTSD symptoms for the index event was obtained using the Kaplan-Meier analysis. 18 As the CCHS-CF uses a complex sampling design, using the survey weight is appropriate only for calculating the point estimates of prevalence rates and odds ratios. To produce accurate variance estimates, the results obtained for point estimates were bootstrapped. 19 Bootstrapping estimates the variance by generating a random sample with replacement from within the study sample and estimating variance from 500 such iterations. We used bootstrap data files and software that were prepared by Statistics Canada. Coefficient of variation of estimates was also produced. Data with a coefficient of variation greater than 33% were suppressed owing to extreme sampling variability. The analyses for the lifetime prevalence of trauma exposure and PTSD were conducted using SAS, version 9.0 (SAS Institute Inc, Cary, NC). Missing data were minimal (0.0% to 1.9%) and thus not imputed but rather removed. To create the Kaplan-Meier curves for the remission of PTSD, the method of balanced repeated replication implemented in SUDAAN was used. This method can produce bootstrap variance estimates when bootstrap weights are provided and designated to be balanced repeated replication weights. The log-rank test was used to test the homogeneity of survival curves for subgroups. As no software is available for applying weights in this test, the results for the log-rank test do not take into account the sample weights. To correct for this problem, we used a 2-sided P value of 0.01 to judge statistical significance for this test. Otherwise the P value was set at 0.05 (2-sided test).
Results
Lifetime Exposure to Traumatic Events
Among the whole sample, 85.6% (86.5% of the men and 80.4% of the women) reported exposure to at least one trauma exposure in their lifetime ( Figure 1 ). The median number of exposures was 3 or more of such events. Collapsing the 28 trauma categories into the following 5 (not shown in Table 1 ), compared with men, women were significantly less likely (P < 0.05) to be exposed to warlike trauma (AOR 0.40, 95% CI 0.35 to 0.45), manmade or natural disasters (AOR 0.43, 95% CI 0.39 to 0.48), assaultive violence (AOR 0.52, 95% CI 0.46 to 0.59), and witnessing trauma (AOR 0.75, 95% CI 0.67 to 0.84). However, women were much more likely to be exposed to sexual assault (AOR 7.36, 95% CI 6.48 to 8.35).
Sociodemographic and Military Factors Associated With Lifetime Trauma Exposure
We explored the contribution of the sociodemographic and military factors listed in Table 1 on the odds of being exposed to trauma. Compared with Caucasians, non-Caucasians were more likely to be exposed to assaultive violence (AOR 1.30, 95% CI 1.03 to 1.65) and sexual assault (AOR 1.53, 95% CI 1.14 to 2.07). Compared with the regular forces, the reserve forces were less likely to be exposed to warlike trauma (AOR 0.33, 95% CI 0.28 to 0.38), man-made or natural disasters (AOR 0.75, 95% CI 0.67 to 0.85), assaultive violence (AOR 0.83, 95% CI 0.71 to 0.95), and witnessing trauma (AOR 0.62, 95% CI 0.54 to 0.70).
Compared with people serving in the Land forces, those serving in the Air or the Sea were less likely to be exposed to warlike trauma (AOR 0.31, 95% CI 0.26 to 0.36 and AOR 0.39, 95% CI 0.33 to 0.46, respectively), man-made or natural disasters (AOR 0.73, 95% CI 0.64 to 0.83 and AOR 0.72, 95% CI 0.63 to 0.83, respectively), assaultive violence (AOR 0.59, 95% CI 0.51 to 0.68 and AOR 0.76, 95% CI 0.64 to 0.89, respectively), and witnessing trauma (AOR 0.58, 95% CI 0.50 to 0.67 and AOR 0.61, 95% CI 0.52 to 0.70, respectively). Compared with officers, people within the lower ranks (for example, rank of private) were more likely to be exposed to warlike trauma (AOR 1.26, 95% CI 1.05 to 1.51), man-made or natural disasters (AOR 1.24, 95% CI 1.04 to 1.48), and assaultive violence (AOR 1.44, 95% CI 1.19 to 1.74).
Lifetime Prevalence of PTSD
As shown in Table 2 , the lifetime prevalence of PTSD for the total sample was 6.6% (SE 0.3%). Once exposed to trauma, the conditional risk (that is, among people reporting trauma exposure) for PTSD for the total sample was 7.7% (SE 0.4%). The lifetime prevalence of PTSD was about twice as high for women than for men (11.6% and 5.7%). Women were also more than twice as likely as men to develop PTSD once exposed to trauma (14.5% and 6.6%). Also shown in Table 2 , both the lifetime prevalence of PTSD and the conditional risk for PTSD were higher for regular than for reserve forces (7.3%, compared with 4.8% and 8.2%, compared with 6.2%, respectively).
Duration of PTSD
Cumulative probability of PTSD persistence is reported in Figure 2a . The median duration for people whose symptoms started before age 13 was 6.5 years, which was much greater, compared with medians (1.5 years) for the other 3 age categories (13 to 17, 18 to 30, and 31 or older). Given that age of onset may be confounded by trauma type, we next examined the combined effects of age of onset and trauma type (during deployment, compared with not). Only CAF members whose age of onset was 18 or older were included in these analyses. The prevalence of PTSD caused by deployment-related trauma in military personnel 18 years and older was 2.33 (95% CI 1.95 to 2.72). As shown in Figure 2b , there is a visible trend whereby the shortest median durations (1.1 years) were observed for people whose symptoms were not related to deployment 
Discussion
Prevalence of Trauma Exposure
The 85.6% rate of lifetime trauma exposure in this active Canadian military sample may appear high, but it is comparable with rates of 89.6% that have been reported in an American civilian sample. 4 Still, it does appear somewhat higher than a rate of 76.1% recently reported in a Canadian civilian sample. 6 The median number of exposures of 3 or more is in line with what others have found. 4, 5 Consistent with the civilian literature on sex differences in trauma exposure, [3] [4] [5] we found that males had higher exposure rates for most trauma types; however, we found that females had a striking 39% exposure rate to sexual assault. This rate is higher than that reported in civilian studies. 5 As questions regarding the timing and nature of the trauma experiences were limited to the worst event only in the CCHS-CF, the proportion of sexual assault experiences that took place while in military service, like any other noncombat-related trauma, cannot be determined.
The finding that nearly 4 out of 10 women in this nationally representative active military sample experienced sexual assault highlights the importance of assessing this type of trauma in female military members and veterans in future studies. Future studies should explore what portion of these experiences took place after entry into military service. Note, past PTSD is an important risk factor for future PTSD. 20, 21 
Prevalence of PTSD
Estimates of the lifetime prevalence of PTSD in this military sample, 6.6%, are, at first sight, remarkably close to the prevalence rates reported in recent civilian studies: 6.8% 17 to 7.8% 3 in the United States and 9.2% in Canada. 5 This finding is somewhat contrary to the assumption that active military members may be at a greater risk for developing PTSD because of their professional experiences. It may be tempting to conclude that rates obtained in the CAF are not far off from those found in civilian samples and to conclude that serving in the military does not increase the lifetime risk of developing PTSD. However, doing so is not warranted for at least 2 very important reasons. First, regarding the previously reported Canadian PTSD rates, 5 conditional lifetime prevalence was atypically calculated based on people who had suffered a traumatic event and had experienced symptoms of PTSD, and, as such, must be compared with other lifetime rates with caution. Therefore, the real lifetime PTSD rate in Canada remains unclear. Second, unlike civilian populations, in which those who develop the disorder remain in the sampling pool of prospective study participants, in samples of work-related trauma, those who develop a chronic and severe form of mental illness, such as PTSD, are likely to leave, or, in the case of the Canadian military's universality of service policy, be asked to leave, their job after some time, and therefore are excluded, de facto, from the sampling pool. Thus it is likely that our study underestimates the rates of PTSD, as many of the people who developed chronic Thus while the prevalence estimates presented are faithful representations of the lifetime PTSD rates for people in service at the time of the survey, the PTSD rate of those leaving the CAF every year remains unknown. Therefore, it is impossible with the available data to answer the question of whether CAF members report more trauma exposure and more PTSD than the Canadian population using prevalence estimates. In the future, past-year incidence estimates, rather than lifetime prevalence rates, could potentially yield a more reliable yardstick to compare civilian and military rates of mental health problems. Alternately, future studies should include active and retired military personnel to determine the lifetime PTSD rate associated with serving in the military.
Demographic Factors Affecting the Rate of PTSD
As found in other surveys, 5,23 lifetime prevalence of PTSD was higher in women than in men. Rates of PTSD were higher in lower-rank military members, perhaps reflecting a higher likelihood of serving in the frontlines for military members of lower rank. Finally, the rates of PTSD were higher in the land element, compared with other military elements, likely because the land troops are more likely to be involved in direct combat, a traumatic event that has been consistently found to be highly traumatogenic. 4
The Course of PTSD
Most active military members who developed PTSD in their lifetime experienced a chronic course of symptoms. The most enduring forms of the disorder were found for people whose symptoms started before they entered in the military forces, that is, in early childhood, with median symptom duration of 6, compared with 2, years for the other groups with an older onset. The figures also suggest that about one-half of the adult survivors of childhood PTSD no longer met the diagnostic criteria for the disorder when they entered the military. Because age and trauma type were confounded, we selected all the study participants whose PTSD onset was in adulthood and looked at the contribution of military deployment. Among people exposed to a traumatic event in adulthood, there still was a trend for a younger age of PTSD onset to be associated with longer symptom duration. However, the most striking finding was that, in more than one-half of the military members with a lifetime PTSD diagnosis, the index trauma was not related to a military deployment. Further, deployment-related, compared with -unrelated, trauma exposure did not have different median PTSD symptom duration, suggesting a similar course and, by extension, a similar level of severity for both types of trauma. Although the CAF have been mostly involved in peace-building or -keeping missions since World War II, note that, according to a recent study, the level of trauma exposure among a sample of Canadian veterans seeking treatment for PTSD, compared with that of their American counterparts, peacekeepers' have similar PTSD rates than soldiers and suffer from the same social functioning problems. 24, 25 In peacekeepers, the rates of PTSD vary from 3% to 20%. [26] [27] [28] [29] 
Strengths, Limitations, and Future Directions
To our knowledge, the CCHS-CF is the first epidemiologic study of trauma exposure and PTSD in a nationally representative, active military sample. Past research on trauma exposure and PTSD in the military have been limited to select troops that have served in specific military operations, 30 limiting generalizability of findings to other troops that may have served in vastly different military operations. The CCHS-CF used methodology that is similar to that used in epidemiologic surveys of trauma exposure and PTSD in civilians (for examples, see Kessler et al 3, 17 ). Despite that, for reasons explained above, the findings should not be directly compared with those from civilian studies.
Future analyses of the CCHS-CF 2012 data will include post-Afghanistan war experiences that will require similar research attention, as a higher exposure to military operations and combat may elicit additional aspects of the impact on mental health of the CAF members. 31 Future research should also consider comorbidity of other mental disorders, such as alcohol abuse, anxiety disorders, and depression, which may factor into the duration and sex differences demonstrated in these findings.
The CCHS-CF also had numerous limitations that should be considered in interpreting the results. First, the crosssectional nature of the survey precludes drawing any conclusions on causality. Longitudinal studies are needed to determine whether the associations observed between demographic and military factors and likelihood of exposure to specific types of traumatic events are causal. Finally, as has been discussed elsewhere, 17 age at interview and age-related failure to recall the exact timing of symptoms may have limited the accuracy of the age of onset data, which were used in analyses examining the chronicity of symptoms.
Conclusion
Findings from our epidemiologic survey of mental health conducted in a fully representative, active military sample found that active members of the CAF report a high degree of trauma exposure but a moderate rate of lifetime PTSD. Rates of PTSD were higher in women, in lower-rank military members, and in the land element, compared with other military elements. Chronicity of PTSD symptomology was associated with younger age of PTSD onset, even among people exposed to a traumatic event in adulthood. The rate of sexual trauma among female military members was very high. Echoing other studies, the index trauma was not related to a military deployment in more than one-half of female and male military members with lifetime PTSD diagnosis and deployment-related trauma demonstrated a similar course to unrelated trauma exposure.
